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(54) PLANT MONITORING AND DIAGNOSING SYSTEM AND NON-DESTRUCTIVE 
INSPECTING AND DIAGNOSING SYSTEM 

(57)Abstract: 

PURPOSE: To provide a non-destructive inspecting 
and diagnosing system which can exactly monitor and 
diagnose a plant and easily recognize an occurred 
defect. 

CONSTITUTION: Reference characters 1a-1c show 
sensors, and 2a-2c show signal processors. A state 
quantity calculator 3 calculates a quantity of state for 
representing an environment of a plant based on 
monitor information to be input from the processors 
2a-2c. A state predicting unit 4 calculates to predict 
the quantity of the state after a predetermined time 
based on the quantity of the state, monitor 
information to be input from the calculator 3 and 
timing change of the quantity of the state. A future 
event predicting unit 5 predicts a future event based 
on the predicting information of the quantity of the 
state to be input from the unit 4. An image 
information processor 6a converts the quantity of the 
state to be input from the calculator 3 into image 

information, and displays it on a display unit 7a. An image information processor 6b converts 
the predicted quantity of the state after the predetermined time to be input from the unit 4 
into image information, and displays it on a display unit 7b. An image information processor 
6c converts the future event predicted by the unit 5 into image information, and displays it 
on a display unit 7c. 
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(54) ^^^H^W^X^ARC^PBWWaWii^yA 



(57) (flgjE*) 

c § m hoe y^>h axssasBVfiv* , m^u*^ 





fSSfHSSr^x^A,, 

fi****-ri£tf@8fi*^-r* fc^tz , 
mums** 5>m®*^© : i^s : &^5Piibs 

&tm\s-z m^±.^^m<r>w^z <* <o ? it * n 
&y^y hll^l^fi^x^Ao 
to^I^feft^r^'S'S t Mz , 



?■& 7^ > MaSilfSrVT.? A. 
^>Ki£?SIS8fi^^A. 

> hlataigSiV^^A. 

u isii£fc¥iffibfcistllf^m?*fc>-*. isf 
n^t -r* ^ > sgaatSKs/^A. 

tifeS?I123sf*?H^S9<o<»]n*>^*5^^. bOIE 
A<, 

fgSlStfi^A^AKmvT, 
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i^a©iti^^bTffi®$fiK£©^©^&* 

^gl^fi^T.^ AtZ fcl^ 

;&2t3Sr5/7.-xA. 
^StggfiVX^ AC *5«.v7, 

^SEl^fi^x^A, 

tizmrn^'T ac fc^-c, 

i^6©i£?3E©:l*S&£SflTTfc fc&tz, 
ttMB©SH&ottBL RZ/^*8ittJifcMill©Jfc;*>* 

$$&<7>W3%&£m? & Zl t ? &3Hgilt$^ST 

[IS*iS2 1 3 1«*iHl 6^M20fflffln*^fc^T, 

[§#J3©mBfclJSM!3 
[0001 3 

lz„ ^>hK8BS«St^MHMfflM^Ha«rtS« 
[00023 

©tiSrffiroSjrc, -Q^S bfctPB©^ v x 
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Jg^^fcSg^lz^Mb-nvfc. ilffilz<i:oT 

^ > hajsgms • ssttBssrEtR-rsisg-s *©s 

TJttlWfflHaBMSWRZJoT. ?5 > MJSE*** 

TieSSfe ifro^fcSt-SA^bT jE*$ggP#©'fiI't$&teffc 

[0 0 0 43 *fc* *#(pflS60-191389-^§4>$©Z 
[000 53 

[fgfltf&Sfcb* 5 t TSISS3 ±I38£5£©^> hlg 
*Stt4fit'tt, ^ > K ©IBflft** &<< ^fB9r©fl3B©E8 
I*. atf^>h©^®^©^lZ*«9^b**3i^ 

[0 0 0 63 3*=, IBHWOBiBtetW'^ Mi^n 

[0 0 0 73 *»J!©JS1 ©gfttt, SIEfifflHrttll 

[00083 :£§8Ul©Jil2 © g ^IBt^lZ^b 

ISBr^X^ASSetf *J: fclZ&So 
[00093 

[!^f*ft£*'ir*fctf©#i&J ±15^1 ©S6*]*SljE^ 
[0 0 1 03 3*:, mlVSVPZm&f&rcitoK* 7=y 

> S©§5?StSfSb^ €.iitH©Sffi©m^l;'Sf*«>, IgW^ 
=,SV ©«iit^«#ig©35tJ<, , t4lli: SfitMbT aUSS 
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[0 0133Bfc, «2©§ft*^T«.fctf>tZ, ^ 
> h (vmrnXSifMslZ b fc*»*fcili b . tt&$& 
0>tiLmHXf±Z S*iSI^«>2WtfcSt§8i^*^Atz 

[00143 

ir©**^***i^b. ig»m%fg5v-r* ^ 1 <* «? , 

[0 01 53 3&, 7^>h©g}fltf»B*&3SiS©3U£ 
»>Kag&S:*a*. SsWSSfi* ftBSaWHtooWGW!*^ 

i « n-sjjesLPmsrfEEb. ^s*3S*-r^ s t iz <* 
[ooie3 sfc, ^ > s (Dtgtatsfa*^ bfffg&fflk 

t*C. JgEbfcmfttzttTrfciiu^^^o^t^ 
btI£fP&%S^*r*> ZtlZ*<0, S©5a?E©?S 



[ 0 0 1 7 3 "?^> h©*gi§t*3y*«Kgtz5g£b 



fc^iaw^s^ijbTp^mp^o^ia©^**: 

tit %J^b^fiut££Pi©iIlltZ * ^ 3 l*JB2 * n*>Jfc 

&>a«4fsu i^msa^-r « ^ t iz <* <9. 

[0019]^ 3p^B#l3*St>TWv :?5>M*H»fc> 

lfS.t, nSMbWtetfW K©§£L SM©KKsiTt 
[00203 

fcSio^»tet. la, lb, ic«^n^n^5>s 
*!SflT*tr>^T\ 2a, a, 2c«-?-n-en©-t?>^© 

S2a, 2b, 2c*>e>A±>5m<&5SJg, J±*^^o>l£?ltf?8 
lZg-5t,N^^>hO?iti : £S:T^*a8fi*S^b. 

e./J:?n€»--l^»i:Siii^ , lfm:^b, •fooii^'r^fi 

[002l3H2Ws Hidvzt a *iQE^ > ^ tz 
(*, =i v V 101,BE©1D2, JUE* > f lOS.'Hsa^lO 
H*t?>-*«02,Heg«!>3£&t2>^203 "C«RE*n*J)[Ii 

iiz^bfctxoT'^s. f9RC^ JitiayUcL 8 . 

S**>i'(*!^ , 7.106 (DjKlAttJfiKlZtlS^tx ^ 
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[00223@3tt, SlW^VrASflnE^VK: 



ff^t p J f rav/<- egi^"'^ - v — 



©gatf?re*&iB£ 



Pt=(l+S • vO't/V) • (P0+ 



[0025] 



1) 



2) 



(Tt-T0)=(Pt-P0) ♦ V/R 



R ♦ (Tt— TO)) 
LS51 J 

[»2 3 



-i-p, S«S5gl02 ©8?iE8L V«aff*:>2103 © 
R«ff*Stt***. *!• «2*6Pt.Tt & 
>£«b v S]3"W**>2»l*3a";U0B ©WESSfl^MUlPt. 
Tt CH«UfcB(fc*s H2t(*il»*aa»M*f&#B'« 

o , _ . 

I0 0 26l«ftvO «-5RUto^ f*t«s 

V B 't = J {v(t ) }dt 
0 

4^tt. B2, 3fc«*&0» fflH*>* 103 ©13130 
1 $Xf ^ X>H05 €> ©^7.©Sliil302 

[00293 £©fcS. 5fe3|EWtKW«5U:»»*5* 



SWd** "WaSftv © h u > K«BHH t * - * 

ts 

[00273 



■(S3) 



*5iKTt.napt **»»?wa5iitt, 

^iPs tE^pt j^ccto tafia*** 

[00303 
[3&4 3 



i-f Pt > Pd . then flDE3>>2103 ESS. 

it Pt < Pd , then 10i*>* 103 JBSSti'r*. 

if Pt > Ps , then «&flM fHfc JXJH05 *»&ff*JMB 

if Pt < Ps , then I2&m04 fSfcrf 



•0*4) 



CJIffllyfcK2«Sa«S»8aB**. la. 

¥tizr=?>^*m®.?z*>v^ I*. 2b, 2c«*u* 

«, •fl^5a^S2a, 2b, 2c*> 5> A^l ? n*>la&tPSK 




nv^7b-r*gOTT«>. 

[00313 H6CH5©V*?A*»SS*IIBHea 
fflUfcB!*^. H6tt. ^slOT.f^-^O.Ur^lo 
4 XMOB, 109, 7K108, >&K* >^20 1. 203. 

f^yACAV. B7CS*J:9e. !§s§g|*J$P©7.K© 
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>sjgfe>t^2o 1,203 o^sstim^nrn^arp^omm. 

[00323 £©tt, @5©iit^£SSS3£§8lZ:i3 



D= a (TnO- T«0)/ PU- Kr(PO. Tc- T<AJ)^ 



E*>*PO, >Sgfe>+*20 1.203 
TwO.Tri) fcf&fc. ?t5V K©stfiS£f§i©§g±£D©}t 
[00333 



a«§§£tf*300 *^tK108 ^<7>m*tE&iK't<& 
8u Tc ttggfiSS, Fr 145S&£(Tc-TwO) RtfE 

DKj±f5"RW«l5^«^v 117©^ K400 ©SIKR.W: 

Pp=PO(V-V«+Ds)/(V-Vw) 

Ds w^i«300 ©§g?*&-S© t * ©F/r®# 
p B ^ts-e<DjnV K©J.S&£I:. V«#§S107 ©» v 

u «7j<108 ©gt?3>*. 5^*»300 ©?^i6^W* 

Da = J {D(t)J ai 
0 

[00373*C> EftPP fc®&rH04 ©fSfiEfcP 

if Pp g Po . then W&ftlM Mb, 



SBalZ * 9&iii3slg7atZiijii&*£^**. 
[0 0 343III5©*i?^ft J ft8S£g5tZ:fctv?tt. (59 
— 50mttBBg*®8«lOT<!>I£ftPp 

[00353 
[&6 3 



[00363 
[357 3 



G&6) 



(S7) 



[00383 
[&8 3 



IFJiEPp «T 

if P P < Pe , then ftlbttf. afwUlPp J* 

Q&8) 

[0040]^, ^1 5S;ffl^T33£/l*r^>Ms 
•£>. IHSIt?, la, lb, lc«:?v>h:Srg8L?fct?>ti\ 



3<mEPp *Mg"pr*>jfea**£ 

§U±Pp ©-KTW. !SlK5lt*fet8©^fL 5&H*§3§10 

7 ©I13^*nt"?lllilffi v ^5*^' ; £ , ^^ : * :, °l'^ s, * , » 
[0 0 391*1:, *m%*^ > MSBUS®?^^ A 

tz^b*M3©5i6Wzo^-tsa#* H7^b 
*eaw K4oo -¥>ii8+©Kia^sm4oi mimmtffig. 

sawret*, ^ne.©*^m«r. -^aizissittizs 
jSu^N«^)4filJil&"CS^'rSo im H40 

0 ©*££•«. @9,1 0, 1 lCSf*-*^ KffiMW K 

»rr*. 3*. J*flHWMOl HI 2. 1 3. 

1 Aizmt A-51Z, jii;^a^m©^ffi402 aw* 

»KU ttttiffift 401 ©MWft*«WflW:lhilffc^ 

&< v @9~1 1 ©it^fctitf-f KO^ESS^S^SDK 
*5UT, 0.1 2~1 4©^«S5aEPp KStfT, * 

jEtz* H9~l 1 K©i£{S8#|ygg£i: 
D£f5U?. *V K104 Ortt-f J*a«3E(t*"tt*£fc« 



2a, 2b, 



2c w-?-n-en©tz ©fi^SBi&g-e&fc < 

G»3tt. • fi^jiaaBtBa. 2b, 2e*6AA 

ii^izjsu-ciaatpais.tBi^a©ftS6^ 

{fcfcWtT*. Ji*t*^SS^:8«v *sss>ss^ 
3»&AA?n*ttK!Hb ISffi'im atf-l^i:©B#fa 

SCU. *©B#PeTfl^t i biB , ST«. 0 ^©SWJS^t*^ 

ifWk'&*>«tx tz>^Rifff^n^g©^*^D 
T-&i;*iZ. ^©^{ZBat-ttSSfciitB^KS^i 
8©tWfi*il^'tWSili!^®Balcai*T^. 

fr¥38**. ®®tPS5a^g6aWv S^^S9^ 
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[00 41 laieicSIl 5<ov;*^A&5^ftBg§3§ 

300,®S# 104, J ^l/105,«B*SRai03 f 7kl08.aKfe 
>^201,203.^E*t>t^202,)Sft1Z>+«04 

1 6 (D§t?>t*20 1,202,203 <DS^IS&T**^*Si 

D=a(TmO-TwO)/PO-Fr(PO, 
ISatlfBP0,Tw0,Tri3 0>fiBt3»9 ©KHfetffclSZ 

TmOJ^OtS^S^^^l^^^3«. JfijgTmOOtSfS 
!K£(D^t450 Tofflg-tZ^^Oa iDStSfet^o t? 

Xp 

Ds = / {M{t)l it 
Mo 

[0045] si o <Di§%&j&y52?cte^i§&te, 

Ip 

if Db > J {M(t) J dt, ibea 



C0043J 



l/&*§£-*#*. ^#§107 OSSSV, 7K108 CD 



....(SI 0) 



[00463 



if Ds < 



Hp 

J {M(t)} it, then 
Ho 



[0 0 473;*:tz, -mFB^ro^aAU±^iatr>jEfi& 

:§^z^<&LJ-S**3»Sfc¥<Bi-r*. *&s #liF*3® 
b&%BfflS®&&f* *5mSTw jetfgflDU §S&ti5£ 

err •& „ z. o <* ? weBrowwsw:** vtssswr 

451 sg^W^X;l'CDi8gR¥:ft452 **§g£f Sfcfiffibv 
[0 0 4 83/#Zv gH9Sffl^T^^*^>Hl5 



(St 1 1 ) 

£l$fl-r*>. 020 @6£;rcUfc&gl8sft:i&tffc 

300 <&JsgrallSgl2fc. 13^104 SlEft 

^®101Z<);9SS^I^12^^^^00 -^cofg^S 
S.«.I±^iP0 . >SSt>i^20 1.203 ©g?l't^fi^*«,>a 
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^ 3t%u£gBM$3oo a^r^&fcfcfer^fc* 

#104 JKiPO tt«TU 3£tMQ SXf 

WtbT. HWzaBMO **t?n 

[005113? 1^104 BH©*ftflk* E*P0. 
aKTwOpTBOpSSIMO.iatWW K»»D©»b«rB 

5 fctr NtSfg^^PX. "tZ > t^«®Sg*il!WZ S^£> 

&fc¥lET&o J±£iP0,>£jgTm0, >3£BM0 tf3Stelxo» 
ST*&*U*f^tf$300 £DS?£ S J±£>P0 ©»SE^b?ff-< 

^i:*lJ£^o dtD^atZU^i^bfc^^^W. #J 
Hi 7 Ttk b * tz > t^3£^450 , SI 8~£tk 
bfc«8S**45 i ^tm8Jl¥m452 O <* -5 13 Bfe~e^Jv 

lT<&o - 

[oo52i/*te. aro^^r**^ *<offim 
Msa6 ;? isrm i io4 *^e»H^?sffbfc^^ 

5tt7MD4 *P^fcbfca:^cDj±^Pp,>fiJgTwp-Tnip,S.^ 
J±^Pp,)M^Twp,Tmp «Sl7tZ^bfc«fc ? tZ 38*1109, 

58*8300, Tiara commm&siw&fa&E}), y&mzm 

F{A(x0, yO, zO)}=F{A(x, 

g^StFte^-'Jx^Sl^l/. H(x,y,z) t«Sffi(x,y,' 
z) ^flBififlKSKSf^'TBlft^^o »1 3Ws — 
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[0 0 531 ^WE*Pp fc«»H04 OSWIfE 

®S#104 ^ 5§^'J - ^T<& fc*iJ£bX:*&£iZ«:. 
B8^b/c*?l3tta«!SWl Srfe^Tfco ZKOJ'J 
fti&jvlrfttz<i:9. »HOTfiflFr**fc:. *©»«»: 

[ 0 0 5 4 1 MZ 1 *JB^T*^*|ftttW*K 

lseTS/x^Atziifflbfcm7^^^]*IsiB^r*o *s/ 

T^Att* tfk®l6&iK^T1Z>t>l#B2@l7SE±^ 
;^pt8lZll3^raS^7^Tq]lZ^2T^^SS^15 
^3^^15<DigUftiMI^T^^^iiffl^gl3t. iz 

i ©aftffl«#jMba^t >tHrs^s.tf^^ij^ 

JB13* 6©tz >^{a^f^*5aST^fl^5A^gl4 
ff^l^^l40tSfSlZg^^Tg?g5SSSP18lZ^ 

^^^ttZP^B^e^S^^iacDit^^T^^ 

[0 0 5 51^^. 1?>^lu:j»»J«fiF-«r««U 

^OBS, g3g^rP18tZ^T^T°3^Xf4, H 
St^lSl^Yii. iBSBB*^l«W^l5l«rZBikb s leg 

;>^C£D<J:5lZ&^o 
[0056] 
tttl2lx=X8 
y = Ys+(y • t l«sin0)/2 
2 = (u • t l*cos^)/2 mi 2) 

z:^^\ xs,Ys (»n-pnt?>+toSffit&fc vtmz 
WxofiWBite*?'. «fjBB»ai4^ais*n«. 

^itoJSKx, y, z)*. t^SS^^3 
OD^^lZiliiab^iEfii^^Pi&^J^I <x0, yO, zO)«r^ 

ho 

[0057] 
HSU31 



z))/FlHCx,y,z)i -"""Ifxia; 
[0 0 581 ^aaoX.Y.ZWLtOfiffLx.Ly. 

Lz «*n-?n;^^e>^e>n&o 

[00 59] 

[ftl4]Lx = xOraax - xOmin 
Ly = yOraax — yOrain 
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) 



) 



Lz = Zt - 20min™"(SU 4) 

Zt teE£gY?o>fa&. xOraax, yOmax&£Pfitf> 
?f?ET&X, YJ^S^S^ilx xQmin, yOmin, zQmin 

[0 0 60 3>l*3S J ?>a^4«:, ±lBtOfi?Lx,Ly, 



Lz RtfS^DKO^Kx^y.KztCg^^T. 
t SSa^D^K&g^ Lxp, Lyp, Lzp&#5fcb> 5^)81* 

[0061J 
[3&1 5 3 



Lxp 
Lyp 
Lzp 



= Lx 
= Ly 
= Lz 



f (Lx, Ky7 
f(Ly, Kz, 
f(Lz, Kx, 



oil, x^ssKtcfiS^nfdi^ffl^^o 

[0 0 623 li®r^5fi^g6C^ &1 5^6^5>n 
&^^£©^IKILxp,Lyp,Lzp. jatf^Bia©^! 
(xO, yO, 2 0)^5«^^7^B<»iIH£#S^r 

112 2K. ^*^bfcf#*^*o @2S©lHfe46 
l,i§3J£Ptf>lrf£462 tz^u^BoffiSRtf^i^ffi}! 
L^vXtffi&460 2rg^rr&o B2312. @22"^U 

[0 0 633S13. H21QVX^AU::fc5fE^ftflE£ 

S^<^>PMLxp, Lyp, Lzpfrb*<0^?$8£*Z>& 
m&^X*%Z>o BP*>. Lzp>Zt ^nt^fittKi 

©U-^OS^SrjlE**. Sfc* Lxp, LyptfWB01 
fc^W. H20lZ^ckdlZ, »J-£480 
[00643 

[0 0 6 53 Sfcv ^^^^VhiaBlgBT^^A 
[00663 Sfc. ^mn<D~J^ y SistHISSTV^T- A 



Kz, t) 
Kx, t ) 
Ky, t) /2 

(ftl 5) 

[00673 ;eM©#w»WB^v*yA 

[0 0 683 Sfcx ^^^IW^SISSt^t-A 
[BEoW&fcSKWn 

[H 1 3 *SW!*^ > hffiWSKS'^Alzaffll* 
Jgl©SBBH*Sc*B. 

[B2 3 B 1 o>S^SBOSS^7S^t^^* 
[B3 3 B 1 oasSlficoiMSSvfflSS^BIo 
[1214 3 B 1 ©S/7^A«:t)nE"7^> MCiifflU/feffift 

[SI 5 3 ^S»^trf^ > M^^lggfi^^^Atzilfflb^ 
»2©5a(B5l 3 &S , rBo 

[B 6 3 B 5 oy s> 7<=r A*58»l3Ul®»Kilffl Ufcil® 
[U 8 3 B 6 coiHg^^y - £ a>5fcK.¥*€?SOT Ufc 

So 

[Bi03B6<Dtl^:^ HottiHfcsSS^t/fcB^ 
tB113B6©ilfiBc*-< H^SjB&^^t^SI* 
[U123H6 ^iSlclS'J - ^ a>ifta^^KU fc 

[0133 H6<0BBKIRS;y ~ ^Olha^STKbfc 

Ho 

[B 143 II 6 <hW$t£-1$^-> ~ * <©SbBfife*»^^fe 
Bo 

[B153 *f^fl*^ > M5t§|g®T^^^^^?affl^^ 
M4cD§g66f5^^TBo 

[B163 -Bl5«O^^A«5^«l^^iiffl^fciHft 

[B173 Bl6^ffl^tz>t^P^^^il7KbfcSI<> 
[B183 B16©BfiBc>J6a*» : Sr3fcK^ :fe H* 
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«»U!«77 > hlSiSI^)T2/^AlcjifflUfc 
[(322] gfcl©«^©3$3SB^^^&llo 

He 

[H24] g)21(D«^gi:^Kao>jffll^U.S>j6H.^ 

l-fe>t*. la-fe^, lb-t>^ lc-b> 
t>\ 2a-<l^!!!£ffiSS. 2 b 2 c- 

5-iieiS£ft*S8ffiS, 6 a-MMm . 

[HI 1 

m 1 



Mis* 








1c 


2c 
< 






am 




?» 





7c-Xa3£l>* 8— 
1 

1 16-* 

1 0 1*"3>^l/f 

10E*>^ 10 4- 



SS> 14 HI 

il. 17 -KB. 18 
It, 10 2-HBB, 103 
fa 10 5-JXJK 10 6»^>^X 10 7- 
5§§§ x 10 8-TKv 10 9-SSU 20 1->fijgtz> 
2 0 2-J±±rtr>t»\ 20 3->7£fit?>tK 20 4 

-3etfc>*. 30 0--5WM*; 3oi-*>$JKfe» 

B&s 3 0 2-"tf*8ttil©B(k 400-?tf-< h\ 40 
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